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redaktor 


[Practical hydrometry; exercises in hydrometric observations] 
Prakticheskaia gidrometriia, Uprazhneniia po obrabotke gidro- 
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grad, Gidrometeorologicheskoe izd=vo, 1954. 335 p. (MERA 7:10) 
(Stream measurements) 
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(Flowmeters) (Hydraulic engineering) 
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retsenzent; YASHOGOROLSKAY A , Mob.; red.; BRAYNINA, M.I,, tekhn, red, 


[Hydrology and hydrometry in problens ] Gidrologiia i gidrometriia v 
zadachakh. 3. dop. i perer, izd, 


Leningrad, Gidrometeor,izd-vo, 1961, 
699 p. (MIRA 14:12) 
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LEBEDEV, Vladimir Vasil'yevich; BELOUSOV, N.F., inzh., nauchn, 
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[Hydrological and water-management calculations for de~ 
signing water-supply structures] Gidrologicheskie 1 vodo- 
khoziaistvennye raschety dlia proektirovaniia sooruzhenii 
vodosnabzheniia, Leningrad, Strodizdat, 1965. 395 Pp. 
(MIRA 18:12) 
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AUTHOR: Lebedev, Vevs 
TITLE: Discrete Representation of a Time-limited Signal 
PERIODICAL: Radiotekhnika, 1961, Vol. 16, No. 1, pp. 75 - 80 


TEXT; Referring to studies of V. A. Kotel'nikov and K. Shennon, the 
representation of a time-limited signal by a finite series is shown 

which, contrary to the Kotel'nikov series, describes the signal by using 
discrete values within a time interval O0-T. The author discusses topics 

like estimation of errors, spectroscopic analysis, and references to the 
Kotel'nikov series. The series in question can be obtained directly from 

the Fourier series for a function ¢(t) which is defined for a time inter- x 
val O-T and vanishes identically outside this integral, if summation is 
discontinued at a finite value of the summation index. Denoting the 

frequency connected to this summation index by ty transforms the Fourier 


fT £T 

¥v ¥y 

: < 
series @(t) = a, + 2 9 ,8in nut + E f ,008 nw,t making use of the sums 
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k-1 = 
2 2 
ne EF > F(t, sin nasty, . iY Ek : &(t, )cos nt, which correspond to 


the integral expressions for Pn! Gis where te kAt (At ia a time 
element of interval O0-T) into a new series 


ale sinw_(t - kAt) 
P(t) = G(At ) ~ (5) withw. = 25 f_, k= 267+ 4; 
a. 2 sin = (t - kat) ud sf * 
vr T 
the convergence properties correspond to that of a Fourier series. 
According to (5) it is possible to describe a function limited to the time 
interval 0O-T by ef tT discrete function values of the basic time intervals. 


Fig.1 illustrates the approximation function of (5). A simple calculation 
is only necessary to show that (5) goes over into a Kotel'nikov series if 
the interval T approaches infinity keeping a, fixed. The error of (5) is 


estimated by the method of Fourier series; here, the error is connected 
with the residual energy of the signal above the limit f- The author 
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88380 
Discrete Representation of a Time-limited s 107/517 O16/001/007/007 
Signal , B010/B077 


concludes his paper by giving the spectroscopic separation of the signal 
represented by (5); he sets @(t) = p(t)a(t) with A(t) = 1 within the 
interval O-T and A(t) = 0 outside of it; g(t) denotes the periodic 
function having a period T. The spectrum of 9(t) is calculated fron 


co 
O(c): = 4 o(v)A(@-v)dy (7), where A(cs) denotes the well-known spectrum of 
-00 


A(t), and 9() the spectrum of 9(t) which can be represented by a Kourier 
series if a Dirac 6-function is used. The following series is obtained ; 


£T 


. 
srom (7) for the spectrum of the signal (5): Bla)= > 9(n)ga F2tn t ; 
-f_T 
Vv 


g(n) is the coefficient of the Fourier series for 9(a). There are 
2 figures and 13 references: 12 Soviet and 1 British. 


SUBMITTED: February 1, 1960 (initially), March 4, 1960 (after revision) 
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AUTHOR: Lebedev, V.V. 

—_——ooo 

TITLE: Graphical calculation of automatic gain control filters in recetving 
systems 


PERIODICAL: Sens Lae 6, 1962, 10 - 21 


TEXT: ; Starting from the well-known equation characterizing the frequency 
properties of the automatic gain control (for small increases of the input sig- 
nals), the author deduces two formulae giving, respectively, the distortion of 
the modulus and of the phase of the amplifier output voltage for different modu- XK 


lation frequencies: 
IS (2) = 


R sin 4 


| ris te (- 1+Rcos g ” 


ed eek Seer eerie 

’ 
V1+2R cos p+ R2 
where G (82) is the amplifier frequency response, 82 is the modulation frequency, 


is the phase shift of the output voltage envelope, @ is the phase shift in 
the AGC filter and BW ($2) = R ({2) ef, w (S2) being the frequency response 
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8/106/62/000/006/602/603 
Graphical calculation of automatic gain .... A055/A101 
of the AGC filter and B = 1 ) - 1 being the rigidity of the control. The au- 
thor plots the graphs of ew) and yy as functions of R ($2) for different 
fixed values of (two sets of graphs are reproduced in the article). These a 
sets of graphs permit plotting the frequency response of an amplifier with AGC ; 
for the case of any concrete AGC-filter [ the R (52)-axis being replaced by the ue 
2 -axis |. On the basis of the plotted graphs, the author analyzes the following 
problems: 1) AGC stability. 2) Operation of the AGC in pulse receivers (the 
case of simple RC-filters is examined in particular). 3) Transients: the author 
compares various filter-types in the AGC-circuit, giving the same permissible 
phase distortions at a determined frequency ($2,), from the point of view of the 
setup time (the compared filter-types are the simple RC-filter, the filter of 
the second order with phase correction & = 0.24 and the double RC-filter 


se 

as = 242). 4) Demodulating properties of the AGC. In the last part of the ar- 
ticle, the author describes a method fbr calculating the AGC, this calculation 
being divided into two independent parts: 1)Ensuring the required stability of 
the output level of the signal. 2) Calculation of the AGC filters that permit 
obtaining the required phase~frequency characteristic. The author calculates a 
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S/106/62/000/1 606/002/003 
Graphical calculation of automatic gain .,.., AQ055/A101 


der with phase compensation. Three 
numerical. examples of AGC-filter calculation are reproduced at the end of the 
article. The Soviet perso Ya.Z. Tsypkin, 
G.P. Tartakovskiy, N.T, Chistyakov and A.A. Rizkin. There are 4 figures and 1 
table. 
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Use of a recirculator for the contraction of frequency-modulated 
ae signals, Radiotekhnika 138 no.11:62-70 N '63. (MIRA 16:12) 


1. Deystvitel'nyy chlen Nauchno-tekhnicheskogo obshchestva 
radiotekhniki i elektrosvyazi imeni Popova, 
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ACCESSION NR: AP4046677 $/0109/64/009/010/!776/1780 


AUTHOR: Lebedev. V._V. 
“4 Se (6 
 |TITLE: Signale summed by a recirculator. 


i 


| SOURCE: Radiotekhnika { elektronika, v. 9, no. 10, 1964, 1776-1780 


‘TOPIC TAGS: recirculator, recirculating storage, signal storage, summability, 
_aymmable signals aan ‘a 


? 
? 


‘ABSTRACT: A theory ia developed to show that a recirculator can be used as 2 
storage device for a bread class of signals. Regarding an arbitrary signal as | 
S(t) e A(t) sin @(t), where A(t) and @(t) are its amplitude and phase, respectively,| 
conditions of ita "phase summability" are analyzed. The recirculator is able to | 
perform a cophasal summation of all signals whose phase increment over the |— 
delay~-line time T is @ multiple of 297. Of all possible functions describing the 
time variation of the signals to be summed, two types — (a) continuously time- 
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ng frequencies eels to agrlt 
can be continuously tirme-summed in a recirculator having a circulating time T. 
Characteristics of the class of frequency-summable signals are described; the 
frequency-summation recirculator is held suitable for operation aa a spectrum 
analyees and ag a storage-type filter for isolating a dasirable signal from ncise,. 

The author wishes to thank I. S. Gonorovskiy for his attention and belp in 
preparing the article." Orig. art. has: 3 figures and 18 formulas. 
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TITLE:. Geometric factor and the directional diagram for single crystalline detectors 
ard for a coaxial telescope 


SOURCE: Kosmicheskiye issledovaniya, v. 4, no. 5, 1966, 731=739 


TOPIC: TAGS: radiation detector, coincidence counting 


ABSTRACT: The authors are concerned with the interpretation of the number of nuclear 
particles recorded by a detector in terms of the intensity of radiation. For an 
isotropic radiation, the geometric factor [" 1s given by 

N= Ts. (1) 


where I is the intensity of particles and N is the number of recorded pulses, For ae 
single infinitely thin detector with an area S and for an isotropic radiation, , 


nm : | 
“N= J J 1Ssin6cos0 dd do, (2) 
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where Q is the zenith angle, ¢ = azimuth, and/"=% S. ‘he authors caleulate /” for 


two eases: cylindrical and square base detectors of finite thickness. Next, they i 
derive / for a coaxial telescope (two thin coincidence detectors). Finally, they 
derive a directional diagram for the case when the radiation 4s anisotropic. Orig. 
arte has: 6 figures and 20 equations. 
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AUTHORS Lebedev, Vs Ve; Krichko, I. 8. 
ee REI CHKO, Fe Be 


i aa 
na cpetmaemmieiber aa 

TITLE: Thermodynamics vA the reactions of niobium, tantalum and hafntum oxides 
with carbon and methane\ 27] 2) 27 +7 
SOURCE: AN SSSR. Institut goryuchikh Iskopayemy*kh. Gazifikatsiya | Piroliz 


topliv (Gasification and pyrolysis of fuel); sborntk statey. Moscow, Izd-vo Nauka, 
1964, 118-124 


‘TOPIC TAGS: niobium oxide, tantalum o 
carbide, free energy 


xIide, hafntum oxtde, carbon, methane, metal 


‘ABSTRACT: The thermodynamics of 18 re 


actions between the oxides of niobium, tanta< 
lum and hafnium and carbon or methane jwere studied and the variation of the free 
energy with temperature {fs plotted fot all of them, Because of the absence of 


thermodynamic functions for carbides, metal oxides and metals at temperatures above 
4O00K, the free energy is calculated only up to 4000K. The reaction of the forma- 
tion of metal carbides from Ta Q5, Nb 05, Hf05 and methane proceeds more completely 
than the reaction of meta! eutdes with carbon at the same temperature. The loga- 
rithmic values of the equilibrium constants of the reactions of Ta9Q5, HO, and 
dbaPs with methane and carbon at 800-4000C are tabulated and plotted, Methane is 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2" 


"APPROVED 


SUSAR 


STRESS Ia APES 


L 25206.65 
“ACCESSION NR: AT4048190 oO 


preferable for obtaining metal carbides because the equitibrium constant for the 
combination of metal oxides with methane is higher by several orders than that 
for carbon. The equilibrium composition of gases at different reaction tempera- 
tures is tabulated. The variation in the degree of conversion of methane at 
different temperatures during its reaction with Tag0c¢ and HfQ, until the formation 
of tantalum and hafnium cr tantalum and hafnium carbides is plotted. For these 
reactions, [It is characteristic that the conversion of metal oxides to carbide 
Proceeds at lower temperatures than their conversion to metals. The complete 
conversion of Tag0c to TaC proceeds at 1300K, to metal at !500K. For hafnium, 
this temperature difference increases to 550K, the two temperatures being 1450 
and 2000K. Orig. art. has: 9 figures, 2 tables, | formula and 18 chemical 
equations. 
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TITLE: Adjustment of Engines with Turbo Starters (Regulirovka 
dvigatelya s turbostarterom) 


PERIODICAL: (GssR) vozdushnogo flota, 1958, Nr 10, pp 70-73 
USSR 


ABSTRACT: This is a discussion of the adjustments necessary in 
jet engines, and of pertinent phenomena and difficul- 
ties. The superadded fuel fed to the accelerating 
engine must be strictly controlled; at ground level, 
the superadditions must not exceed the safe figures 
which, for early engines, are about 170 to 70 percent 
above normal. The fuel-air mixture, excessively rich 
in fuel, leads to faulty engine operation; the engine 
must then be stopped. At low speeds, the accelera- 
tion is controlled by the automatic pickup device 
(avtomat priyemistosti), and at high speeds by the 
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hydraulic decelerator (gidrozamedlitel'). The accelera- 

tion of the engine is delayed for a short time while 

the automatic pickup device is being taken over by the 

hydraulic decelerator. The engine pickup is adjusted 

by tuning the automatic pickup device and the hydraulic 
decelerator. When the adjustment of the automatic _ 

pickup device is changed, the acceleration of the en- 

gine changes only within the range from low speeds to 

3,000 rpms, and when the tuning of the hydraulic de- 

celerator is changed, the acceleration changes at 

speeds above the cruising value. Within the range 

from 3,000 rpms to the cruising rpms, the acceleration 

of the engine develops highest values, and, practically, 

does not depend on the adjustment of the above devices. 

A substantial change in the tuning of the automatic - 
pickup device may result either in an excessive supply i 
of the super-added fuel or in an insufficient supply of 

fuel with ensuing difficulties in both cases. With 

the automatic pickup device (at up to 3,000 rpms), the 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2" 


= _ 
a 


-RDP86-00513R000929030006-2 
: ASE: 08/31/2001 __ CIA-RDP86-00513R000929030006-2 


a ee eet 


ar, 


| 
- 


Bs, ) 
“4 


-. Adjustment of Engines with Turbo Starters SOV/86 -58-10-27/h0 
h 8-to-10 sec, periods of accelerat 
order to get the most favorable fuel Superadditions. | 


The reliability of the Starting of turb 
the ground depends also, to a lar 
mounts of the fuel Superadditions 


ve or to too small 


fuel Superadditions, unsatisfactory Starting may re- 


sult. Three graphs, 
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PERMYAKOV, V.A., kand, : : 
He » Kand.tekhn.nauk; DANILENKOVA, N.I., inzh.; LEBEDEV, V.V., 


Use of models for studying the aerod i 

nee 2 namics of the gas channels of 
F-90 and TP-100 boilers with T~shaped arrangement of the soumouants 

Teploenergetika 8 no.5:45-52 My ‘61, (MIRA 14:8). 


1. TSentral 'nyy naachno-issledovatel! : 
. ski kotloturbinnyy ins 
imeni I.I.Polzunova i Turbinno-kotel 'nyy zavod. ae eal 
(Boilers) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2 


coer es 


ia 


YELETSKIY, V.S.3; LEBEDEV, V.V. 


Transistorized doubled-pulee generator, Biul. tekh.~azon. inforn, 
Gos, nauch.~iss1, inst, nauch. 1 tekh, inform. 17 no.2:43-44 
164, (MIRA 17:6) 
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AUTHOR: Lebedey, V.VY. 
TITLE: A Dezice for Investigating Reaction Velocity by the Automatic 


Recording of Kinetic Curves (Us pou ca. Slya iguch heniya skoros*i 
veaktsiy s exvtomaticheskoy zapis'yt kineticheskikh krivykh) 


<2 
st 


PERIODICAL:  Zavodskaye Laboratoriya, 1958, Vol. 24, Nx 3, pp. 372-373 (USSR) 


ABSTRACT; A method of investigating redox reactions of metals was worked 
wat. The device necessary for this purpose consists, as may be 
sea. from a echematical drowicg, in principle of two systems which 

* ca be connected, In the firsts system there ara two three-way 
t , 


fausets by means of wnich the two systems can he separated and/or 
: connested respectively. One of the parts, amerng other things. 
contains a suction pump, the feeding arrangement for hydrogen and 
ritrogen, connection with the atmcsphere, a rheometer, etc., whilst 
in the secuad part ther: is a steam generator, the Siping ns 
eztablishing contact with the ae pane 
de 


system by means of which nydrog Onsil 
recomied, The investigation ee re ie 
of hydrogen (or caxbor: monscide v3 


eit 
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A Device for Investigating Reaction Velocity by the 52-34 7/ 
Automatic Recomliag of Kinetic Currey 


oxide which is necessary for racuction. By meany of a suitable 
adjustment of the thoee-v.y faucets the vsduced metal with steam 
from the steam generator can again be oxidized so that hydrogen 


is produced. A curve showing water consumption in the reduction 


of magnetite at 450° C and a table of the average reduction ve- 
locities calculated therefrom is giver, There are 2 figures and 
1 table. 

ASSOCIATION: Institate of Mineral Fuels As USER _iastitet goryucrikn 


iskopayemykh akademii nauk SSSR) 
AVATLABLE: Library of? Congress 


1, Hydrogen consumption-Meesurement 2. Steam generators-Applicction 
3, Magnetite-Reduction 
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AUTHORS: Amonenko, V.M., Vasyutinskiy, B.M., Lebedev, V.V. and 
Shapoval, B. I. wh Mes yatisttcirne igs ake ee 


TITLE: Vacuum Distillation of Metal; with Condensation on a 
Heated Surface 


PERIODICAL: Fizika metallov i metallo edeniye, 1959, Vol 7, Nr 6, 
pp 862-867 (USSR) 


ABSTRACT: The properties of heat-resi sting alloys are influenced 
to a considerable extent by che purity of the starting 
materials. Vacuum distillation is a promising way of 
purifying such materials. Tie authors describe their 
use for purifying iron of th: method developed in 1952 
at the Fiziko-tekhnicheskiy .nstitut ANUeSSR (Physico- 
technical Institute, Ac.Sc. ‘Jkrainian SSR) for vacuum 
distillation with condensation of the metal on a surface 
at a high temperature. The authors consider this more 
efficient than published methods and they have used it 
successfully for purifying beryllium (Ref 5). The 
distillation of the iron was effected in a working vessel 
(Fig 1) with evacuation by an oil diffusion pump 
(2500 litres/sec) and a type VN-2 backing pump. 

Card 1/4 0.5-3 litre alundum or beryllium-oxide crucibles wound 


2 LOTS 
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with molybdenum or tungsten heating coils, contained the 
metal. The heated column directly over the crucible was 
generally lined with thin iron sheet, on which 
condensation occurred, The temperature of the column 
surface was chosen such that iron condensed while the 
impurities remained vaporized: the lower part up to 1306°C, 
the upper to about 1100°C. Assuming as a first 
approximation that the condensing metal and impurities 
form an ideal solid solution, the authors apply the 
Knudsen-Langmuir equation to calculate rates of 
evaporation. From a crucible at about 1580°C evaporation 


of metal occurred at 1 g/cm“ hr., 75-80% of which was 
recovered at a column temperature of 1250-1300°C. 

Tables 1-3 show compositions before and after distillation 
(single and double) of armco, electrolytic (single only) 
and carbonyl irons, respectively. Purification from Mn, 


Mg, Cu, S, P, Ny 
from aluminium. Considerable contamination from 

evaporation of crucible material was possible, but with 
double distillation the impurities could be reduced to 


and 0, was good and somewhat less so 
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Yacuum Distillation of Metals with Condensation on a Heated Surface 


0.01%. The resistances of some long-needle single 
crystals of iron in the condensate were compared at O°C 
and at low temperatures in the laboratory of B.G.Lazarev, 
acting member of the Ac.Sc. UkrSSR: the ratio values 
agree fairly closely (Table 4) with those of Meysner (Ref 6) 
for the purest iron and indicate that the needles were 
99.996% Fe. The authors have also studied the purification 
of high-carbon (7% C, 73% Mn) and medium-carbon 
ferromanganese. The same apparatus was used, evaporation 
temperatures being 1100-1400°C., Rates of evaporation 
tended to fall through impoverishment of surface layers 
with manganese and formation of a graphite layer. Lower 
iron contents were obtained when baffles (Fig 2) were 
fitted in the column. On the lower baffles, kept at about 
1000°C, almost all iron condensed, the manganese condensing 
mainly on the middle baffles (750-800°C). Table 6 shows 
the composition of the condensate from the third and 
fourth baffles. A carbon content of under 5 x 107 5% is 
inferred. The purity of the manganese after a single 

Card 3/4 qistillation is over 99.96%. 
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Vacuum Distillation of Metals with Condensation On a Heated Surface 
6 tables and 6 references, 
and 1 French and 1 German, 


There are 2 figures, 3 of which 

are Soviet, l English 

ASSOCIATION: Fiziko-tekhnicheskiy institut AN 
Technical Institute, Ac.Sc, UkrSSR) 

SUBMITTED: July 22, 1957 


UkrSSR (Physico- 
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SOV/126-8-2-14/26 
AUTHORS: Anonenko , V.M., Shapoval, B.I. and Lebedev, V.v, 
TITLE: Temperature Dependence of Inter 


Constants of Pure Iron 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2, 
pp 249 ~ 254 (USSR) 


mal Friction and Elastic 


e present 
investigation the authors uSed iron vacuum-distilled 


developed at the 
Piziko-tekhnicheskiy institut AN UkrSSR (Physico- 

i « Ukrainian SSR), in 
urface heatéd to 


crucibles. The distilled iron, rem 


Was poured into I-kg ingots (cast-4 
120 x 15 x 15 mm 
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Temperature Dependence of Internal Friction and Elastic Constants 
of Pure Iron 


pieces ~ 10 mm in diameter and 100 mm long. Their 20-mm 
long working length was turned down to a diameter of 

3 mm. Before tests, the specimens were vacuum annealed 
at 900 °C for two hours and cooled in tke furnace. The 
Composition of the metal was: 0.603% each C, 0,; 

0.001% each S, P. Al; O.001% each No, Mg; 0.08078 Mn; 


0.008% Ni; 0.0006% Cu. The tests were carried out in 
=! vacuum in a resistance furnace (Figure 1); for the 
e measuring circuit the system proposed by Tsobkallo and 
Chelnokov (Ref 5) was used and test~pioce oscillation 
was produced by a Self-oscillating system (V.A. Zhuravlev 
+ Ref 4). The relative deformation on the test-piece 
Surface did not exceed 5 x 107 - Figures 2 and 3 show 
internal friction as functions of temperature. Figure 2 
refers to pure iron without (Curve 1) and with (Curve 2) 
a magnetic field of 100 o£. Curve 1 in Figure 3 refers 
to armco iron and Curve 2 to vacuum-distilled armco iron. 
The internal-friction dependence on the temperature was 


Card 2/4 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2" 


CIA-RDP86-00513R000929030006-2 


“a pase _ SS BESS 


"APPROVED FOR RELEASE: 08/31/2001 


Ba Sd OR SOCK Sot ee ed ei Baan a 


6 
ee a a 
Biastic fons 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2 


OSES ST ROS So be CORT oars Pore Ne SRA ee Surtees 


FS ES AES SR 


SOV/126~8-2.14/26 
tion and Elastic Constants 
ASSOCIATION: Pizi 

(Physico-technical I 
SUBMITTED: 


tan Big tera UY eae EGE 


vet 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030006-2 


_ THESEUB Se 


30006-2 
"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R0009290 7 


soar SSS a SERA LO ERA ECE 


EEE Baia! SEES re SS, 
SEPP Raa oa papa RET BESS BERG EEE ASCE ROA Beaoca ees : 
Eira rach te es £ : = 


SOV/126-8-6-7724 
Electrical Conductivity of Tron at fligh Temperatures 


mm Hg. The 


(curve 2), 
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the specimens, one can find £02) from Eq. (7), 


and then find 2, 
The above method Was used (as an application) f 


or determining the 
temperatures of 1000- 
red values are given in a table together with 
rting‘s graphic method, 
> There is 1 table and 


A.G, Worting, D, Halliday, Heat, 1948; S.C. Jain, K.S. Krishnan, 


» K.S. Krish- 
i K.S. Krishnan, S.C, 
5 1954. 


nan, Proc, Roy. Soc., a 225, N 1160, L. 1954 
Jain, Brit, J, Appl, Phys., 5, N 12, 426 
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TITLE: Study of the Thermal and Electrical Conductivity 
of Tungsten and Graphite at High Yemperatures 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, 
Vol. 11, Now 1, pp. 29 = 33 


TEXT: A description is given of an apparatus for the 
determination of the thermal and electrical conductivity 
and their ratio for metals and alloys in the temperature 
region 900-2 200 C. Data on the temperature dependence of 
the thermal and elestrical conductivity of tungsten and 
graphite are reported as well as the values of the 
Wiedemann-Franz ratio in a wide temperature interval, 
Empirical formulae are put forward to represent the thermal 
conductivity of tungsten and graphite as 4 function of 
temperature. The thermal conductivity was determined by 
the method described in a previous paper (Ref. 5) and is 


based on the following considerations. If a short anda 
long rod of the same diameter and chemisal composition 
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Study of the Thermal and Electrical Conductivity of Tungsten 
and Graphite at High Temperatures 

are heated in a vacuum by an elestric current to the same 
temperature, then the shorter red will require a higher 
current owing to additional heat losses at the ends. The 
thermal conductivity of the material can then be saiculated 
from the formula 


as? ANT 
where } is the thermal conductivity. 
@ is the resistivity, 
S is the cross-sectional area of the specimen, 
AT is the temperature drop over a lengto x , 
I is the current necessary to heat the short specimen, 
I. is the current necessary to heat the long specimen, 


Ee 
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Thus, in order to determine A it is necessary to measure 
e and Ty on the long specimen and JI and AT _ on the 


‘ ghort specimen, These quantities were measured with the aid 
of a special device. The specimens were placed in water- 
cooled holders, one of which was free to move when the 
specimen expanded so that no stresses were applied to the 


specimen, The distance between the holders could be varied 
between O and 150 mm and the potential difference across 
defined sections of the specimen were measured by means of 
molybdenum or tungsten contacts. The whole system was placed 
in the vacuum chamber in a vertical position, the vacuum being 


of the order of 107? mm Hg. The potential differences were 
measured with the AC potentiometer P-35:, (R-56), while the 
temperature was measured by the optical pyrometer 

OnNNYA€C~3J4 (OPPIR-09) which was attached to the telescope 

of the cathetometer KM-6, In this way, the temperature and the 
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distance were measured at the same time, In order to increase 
the accuracy of temperature measurement, the pyrometer was 
designed so that the potential difference across the 
pyrometer lamp was measured by a potentiometer, Careful 
calibration was also carried out against a platinum-platinum 
rhodium thermocouple (up to 1 500 C) and by a LN AWULM-I 
(TsNIIChM-1) thermocouple, In the case of the short specimen, 
the temperature distribution near its centre is given by 

2 

AT ere £(rA)x ° 
2 


Hence, in order to determine the thermal conductivity it is 


sufficient to plot AT vs x* and hence determine f(A) from 
the slope of the straight line. Fig, 2 shows such plots 
at 1 600 “Cc (Curve 1), 1 400 °c (Curve 2) and 1 600 °C (Curve 3) 
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for a tungsten specimen. The experiments were carried out on 
spectrally pure graphite and tungsten specimens which were 
heated to 1.700 “C for one hour before the measurements, 

Fig. 3 shows the thermal conductivity (Curve 1) (cal/cem deg sec) 


and the resistivity (Curve 2) (fcmxlO ) as functions of 

the temperature (°C) for tungsten. A similar plot for graphite 
is shown in Fig. 4. The thermal conductivity of tungsten is 

in approximate agreement with the data reported by Osborn 

(Ref. 2), The results are not in agreement with those reported 
by Filyand and Semenova in Ref. 4, which are said to be 
incorrect. The Wiedemann-Franz ratio was calculated from these 
data. It was found that the Lorentz number obtained exceeds 
the theoretical value and is not very dependent on the 
temperature, In the case of graphite, the results obtained 

are in good agreement with published data. The temperature 
dependence of } for tungsten was found to be 
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4 -~8 2 


A = 0.361 - 1.17: 10°° T + 2.32- 10° T : 
“ and for graphite x 


dX} = 0.12 - 0.547° 107# T + 1,42 - 1078 n? 


9 

where the temperature interval is 900 - 2 200 %c, 

There are 4 figures, 3 tables and 6 references: 3 Soviet 
and 3 non-Soviet. 
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AUTHOR: Lebedev, V.V. 


ee 
TITLE: On measuring the heat conductivity of metals at 
elevated temperatures 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.l, 
pp.157-158 


TEXT? In earlier work of the author (Ref.1: FMM, 1960, 10, 
No.2, 187) and of V. 8. Gumenyuk and the author (Ref.2t FMM, 1961, 
11, 29) a method and experimental equipment for determining the 
coefficient of heat conductivity of metals at high temperatures 
were described. For carrying out the measurements it is 
“infinitely long" specimen, i.e. one with a 
diameter. However, due to brittleness 
ifficult to manufacture such 
specimen ng point metals. In 
this communicatio ich enables using 
shorter specimens with Lengt of 10:20. Assume x 


that two specimens of the same diameter and chemical composition 
are available which differ in length and these are heated in 
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vacuum by the electric currents I and Tos respectively, 80 that 
the temperature in the centre of the specimens T(x = 0) is 

equal for both, In this case the following differential equations 
an be written for the thermal balance (Ref.i: FMM, 1960, 10, No.2, 
187): 


2 - 26 
dT, (x) _ ced [rico 7 tts uN. 2 0 
dx” AS 1 ° rs 


2 269 

aT, (x) _ ceg pt (x) _ pth ae 0 

2 XS 2 ° 7 

dx . 

where T(x) and T(x) - temperature distributions in the first 


and the second specimens respectively, \X ~- heat transfer 
coefficient, ¢ - perimeter, S - cross-section of the specimens, 


gs - total radiation capacity, - specific electric resistance, 
ae ambient temperature, 0 - Stefan-Boltzman constant. 
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By simultaneous solution of this system of equations we obtain! 


2 2 
a? (x) a? (x) ee 
3 | te TL QD 
dx dx AS 


where the points x, and x, are 80 chosen that T, (x) = Te (xg)> 


Near the centre the temperature distribution along short rods 
obeys the parabolic law (Ref 2: Gumenyuk, V.S. and Lebedev,V.V., 
FMM, 1961, 11, 29 and Ref.3: Krishnan, K.S., Jain, S.C., Brit. 

J. Appl.Phys., 1954, 5,12,426). Therefore, the functions T, (x) 
and T(x) can be written as follows: 


2 2 
T, (x) = T+ 8% 3 T, (x) = T. + A,X « 


Consequently 


aT, (x) a>, (x) 
= 20,3 5) = 2a5- 
ax 
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_ The magnitude of the coefficients a and a are determined from 
: the inclination angle of the atraight lines 


At= 7, - Mx) = ~ax’, 


Thus, knowing the temperature distribution near the centre of the 
investigated specimens the heat transfer coefficient can bs 
determined from the following relation 
-y2--: 1? 
1” -2 


2 
2S (a,-a,) 


ay If one of the specimens (for instance the second) is taken as 
are being ‘infinitely long", then for this specimen T= 0, i.e. 
= Q and the expression is transformed into the equation 


a 
oftained earlier (Ref.1): 
{ ee 2 2 ( 2 | 
Ye qT - 13) e x q - To 


2s“a as? Ar 
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Thus, the earlier described method is more generally applicable 
av tid than was previously assumed and permits measuring the heat 
transfer coefficient of metals and alloys within a wide temperature 
range on specimens of a simple geometrical shape. Acknowledgments 
are expressed to Vv. Se Gumenyuk and vy, G. Bar'yakhtar for their 
assistance and criticism. There are 3 references! 2 Soviet and 
1 non-Soviet. 
bstractor's Note: Complete translation,| 
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Samples differing 


either in length or diameter, The Samples are held in water 


cooled clamps in the vacuum 


Chamber and the Potential diflerence 
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Probes and a potentiometer, The te i 


MP-019) , fastened to the Be 
eter, which enables an accurate Le 


€ obtained, The thermal 

resistance © for tantalum is 
Cal/em sec and 

P = 50.50 micro ohms em at 900°C to 4 = 0.0904 calfem sec °¢ 


and © = 108,409 micro ohms em at 2500°c, There are 4 figures 
and 1 table, 
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PHASE I. BOOK EXPLOITATION 1102 


Lebedev, Vladimir Vasil'yevich 

Vodorod, yego poluchentye 1 ispol'zovaniye (Hydrogen, Its Manu- 
facture and Uses) Moscow, Izd-vo AN SSSR, 1958. 68 p. (Series: 
sey papebe nauk SSSR. Nauchno-populyarnaya seriya) 10,000 copies 
printed. 

Resp. Ed.: Gamburg, D.Yu.; Ed. of Publishing House: Levi, T.G.; 
Tech. Ed.: Markovich,-S.G. 


PURPOSE: The booklet is intended for the general reader. 7 


COVERAGE: This booklet describes in popular form the physical and 
chemical properties of hydrogen, its preparation and uses, Iso- 
topes of hydrogen and thermonuclear reactions (as energy sources) 
are also discussed. No personalities are given. There are no 
references. 
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IZBEDEV, V.V.; KUSAKOV, M.M. 


Capillary hysteresis following the rise of a viscous liquid in 
ascending conical capillaries, Izv. vys. uchebd.zav.; fiz. noel: 
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